CALIFORNIA DIVISION OF MINES AND GEOLOGY
FAULT EVALUATION REPORT FER-108

December 23, 1980

Name of fault.

Calaveras and Verona faults (Dublin quadrangle).

Location.

and fon'tf"'i les r"f
Dublin 7.5- minute quadrangle, A]amedeﬁtounty (Figure 1).

Reason for evaluating.

New information indicates the need tu re~evaluate the Special
Studies Zones established in 1874, Also, part of 10~year program

(Hart, 1980).
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Revieﬁ of available data.

Special Studies Zones (55Z's) were established for the Calaveras,

Pleasanton and Verona faults in the Dublin quadrangle in 1974. These
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zones were based on 11 sourges of fault information. Since 1974,
fault avaluation studies, both publish and unpublished, have revealed
the specific location of active fault traces in some places and the
absancé of active faults elsewhere, This study evaluates the
Calaveras and Vercna faults and recommends more appropriate zoning,
The Pleasanton fault is evaluated in a separate Fault Evaluation
Report (FER-109). The northarn segment of the Calaveras fault
(Diablo quadrang]e)-wi]l be assessed in FER-110. The adjoining
5§gment to the south (Niles quadrangle) was evaluated by Hart (1979)
and rezoned in 1980.

The Calaveras fault is one of the major, active, right-lateral,
strike-s1ip faults in California. 1t has been mapped as a recently
active fault from Hollister to just north of San Ramoh, a distance of
115 km. The most northerly point g%:ﬁ?gigzﬁisurface activity is
near Sunol, a few kilometers south of the study area. At that locality,
1.2 em of right-lateral displacement was measured at a small triangula-
tion net dﬁring a 5-year period (Nason, 1971). A displacement rate
of 2-3 mm/year continued through 1975 (NOAA unpublished report).
Possible faﬁlting also was reported near $an Ramon following the
1861 earthquaké (Radbruch, 1968}, but the reported fissures may have
baén due to shakingeaffzcts,

Various locations have been mapped for the Calaveras fault in
the bublin quadrangle. The more important Interpretations prior to
1974 were used to establish the Special Studies Zones and are ldentified
on Fléura 2. Traces of the Calaveras fault based on more recent mapping

are shown on Figure 3. Observations based on aerial photographlic

interpretation and fleld observations of this writer, along with

5
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trench observations (mdstly unpublished) of others, are summarized

en Figure b, Thé work of others is briefly discﬁsséd bélaﬂ. Severagl
réferencea are omitted becayse the mapping is small scale, generalized
or not coriginal.

The 1974 $5Z map (FTg. 2) s largely based on Hall (1958) who
mapped the area in detail., His locatlon of the Calaveras fault Is
generalized and apparently inferred largely from stratigraphic
truncation, His trace locations appear to be inaccurate. Hall belleved
that right-lateral separation since late Miocene time was about 3-4
milas, He also mapped the Verona fault south of Pleasanton (Fig. 2).
The fault was not verified in the Southern Pacific rallroad cut and
no recent geomorphic features are visible on aerial photos aleng the
mapped trace that are suggestive of recent faulting of the segment in
the Dublin quadrangle. Hall also mapped two western brancheg of the
Calaveras fault near Tehan Canyon, one of which offsets thElLTVEFMDFE
Gravé]sl Another cr955-faﬁ1t is shown to truncate the two branch
faults. Except for a soil-filled fissure (Figures 3 and 4), there
fs little or no evidence for Helocene fault offs=t on any of these
sub‘si&iary faultslalse ae< localityl, Table2),

Ford's,(1970) traces of the Calaveras fault are somewhat similar

to Hall's, but differ in detail. His work was directed at determining

o shorT Segmant inThe spalborn parl o f The Dablin guadrang/e,

groundwater units in the Livermore basin and, except Farﬂ w5 not used
for zoning of the Calaveras fault. Earlier reports of the Department

of Water Resources show the fault similarly (e.g. Thronsen and Hansen,

Brown interprefed 1:80,000~5cale aerial photos and identified

the trace (genermlized} of the Calaveras fault from San Ramon to Pleasanton.
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The scéle of the mapping was considered too small to use for zoning
in view of thé more detailed work available. His trace is similar
in location to that of Levish (1973) and Burkland and Assoc. (1972)
(Fig. 2).

The other traces of the Calaveras fault shown on Figure 2 areg
from unpublished mapping of Smith (1973), Levish {1973) and Burkland
and Associates (1972). Smith's work was malnly aerial photo Inter-

(1, 80,000 scale phote 57

pretat]oﬂnand réconnaissance field mapping for the purposed of
establishing Special Studies Zones. Levish's and Burkland's work
was based on aerial photo interpretation, field reconnaissance, trenching,
and geophysical interpretations used to evaluate individual sites for
development. Harding (1979), based on site Investigations, confirmed

the location of the Calaveras fault in the vicinity of Dublin to be
similar to Levish (1973).

Several geclogists have mapped all or parts of the Calaveras
fault in the Dublin quadrangle since 1974, Earliest of these is
Perkins (]92#) who shows two traces south of Highway 1-580. The
eastern trace i1s similar to Hall (1974) and the western trace similar
to Dibblee (1980) (see Fig. 3). Perkins shows the faults to be
mostly concealed and provides no speilfic documentation for lecating
the faults where he does,

Herd (1978) mapped the traces of Quaternary faults in the Dublin
qﬁadrangle, using aerial photos and field checking. He does not
indicaté which traces are the youngest or most active. As can be
seen on Figure 3, his traces are discontinuous and branching. The
solid line apparently represents well-defined and linear scarps,

drainages and tonal festures. The dotted lines represent
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concealed faults and mostly are based on less well-defined scarps.
”Thelline of traces from Dublin to the viclnlty:ﬁehan,Canyon rathé
cldsé]y follow the main active trace of this study (Figuré 4).
However, some of Jerdstraces north of Dublin have been trenched and
no Holocene-active fault identified (Figure 3). The arcuate trace
Just north of Alviso Adobe also has been trenched In Four places,
hut only one trench exposed what was believad to be a recently
active fault., Two of the trenches excavated across the northerh
. in December /RO : ' ‘
part of the scargqfailed to find evidence of faulting {see Figures 3
and 4 for trench locatlTon and Itgmfﬁ below and Table 2 for additional
discﬁssion). The,dthef traces of Herd have rot been verified as fault
related. He does not .map any FéUlts through the massive landslide
&éposits in the southern part of the quadrangle.

Gokce (1978, p. 31-35, PI1. 1) mapped ''a single active tface of
the Calaveras fault" from Bernal Avenue northward to Tehan Canyon on
the basis of tonal and vegefation‘contrastﬁ, a low scarp, furrow, and
sag pond. His trace location partly colncides with that of Herd (1978)
 and was trenched (see above). However, his tonal lineament south of
Alviso Adobe is slight mislocated to the east. This tonal was trenched
and no fault observed (Figure 4). Moreover, the one-foot high scarp
repori:alpng a fence line by Gokce was observed 12/11/80 and almoest
céttainly is due to cultivation northeast of the fence. The fault
Féatﬁres reported northwest of the scarp could not be verified In
this study or by others {e.g. Herd, 1978). Gokce also mapped a main
. tfﬁce and two wéstern branches Just north of Tehan Canyon (not shown

on Flg. 3), which are similar to the traces of Haltenhoff (1978). He

did not consider the branch faults to be actlive.
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Haltenhoff (1978) mapped & 5~km segment of the Calaveras
fault iﬁ the vicinity of .Tehan Canyon (Figﬁré 3). Most of his
Fault tracés are shown as concealed, approximately located, and
infgrrad. His fault locations are partly based on the work of others.
South of Tehan Canyon there is a single fault that is inferred to
exist at the break in slope of Pleasanton Ridge and is marked by
an extensive zone of landsliding., It generally follows the trace
of Perkins (1974), Dibblee (1980) and this study. North of Tehan
Canyon, the‘fault is shown te trend more northwesterly and to split
into two branches that separate unlike rock units. These traces are
reportedly based on tHe work of Burkland and Associates (1971,and a
1972 report that was superceded by the 1973 report), who used aerial

‘ § o interprel These Faults,
phote,: . .Fleld «erk, ;' and magnetic anomalies, Haltenhoff
did raﬁort a b0 cm-wide soil~filled fissure in a road cut along the
eastern trace, which was verified in this study. [HUWeVer, I was
unable to verify the existence of any recent geomorphic features that
would suggesf significant recent dip=slip or strike-slip offset for
either trace (see item 6 below),) Moreover, the eastern trace Is shown
by Haltenhoff to be concealed by Livermore Gravels north of the roead
cut. Haltenhoff presents no other specific evidence to suggest that
either of these northwestern faults are recently active or even are of
Holocene age. Some of Haltenhoff's data are also published in Haltenhoff
(1979).

Dresen (1979), based on his 1979 MsS thesfs (Hayward State Univ.),
located the Calavéraﬁ fault a kilometer west of Foothlll Road in the
southern part of the Dublin quadrangie and in the adjacent NTTes
quadrangle. The trace was located ongasis of the linear, northwast-

trending escarpment of Pleasanton Ridge and the contact between

4
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contrasting units. He considered the fault to be the "fundamental
buhndary bétweéh‘thé Great Va]léy Sequence to the wést‘and thé
Cenozoic strata to the east'". Most of the trace in the Dublin
.quadranglé is‘shoﬁn‘to be concealed within a large landslide

déposit.' Massive and extensive landslides have also been mapped along
the northeastern side of Pleasanton Ridge south of Alvise Adobe by
Nilsen (1973), Herd (1978) Gokce (1978), Haltenhoff (1979), and this
writer (Hart, 1979; this study). The boundafieﬁ of the principal
lénds]ldés‘of'Herd (1978) and this study are shown on Figure 3 and 4,
respectively.

Dibblee (1980a) shows the position of the Calaveras fault as
indicated on Figure 3. His trace generally defines the major dis-
continuity between Cretaceous and Miocene strata on the west and
upper Cenozolc beds on the east. VWhere the trace is in Holocene
alluvium, it is shown as concealed. His trace does not coincide In
most places with the known or inferred active trace of this study.
Huwévér, Dibblee's work does provide general support for the exlstence
and genéra] location of a major, through-going geolegic fault,

In thé Nilés quadrangle to the south, Herd {1978), Hart (1879),
and Dibb]eé.(ISBOb), map the active trace of the Calaveras fault within.
1-2 km of tha Dﬁb]in quadrangle boundary. That trace is similar to
Pérkins {(1974) and is on trend with the traces of this study, Dresen
(1979) and Dibblee (1980b).

Holden -(1976) made a gravity anomaly map which shows a steep
gravity gradiant that generally ceincides with the Calaveras fault
from Sﬁnol Va]léy northwést to Dﬁblin. Thé daté sﬁggest that-thé
main tracé of thé Faﬁ]t lies along the northeagﬁrflank of Pléasanton

Ridge.

/0
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Table 1 {FER-108).

Dublin quadrangle.

fecations arepiotted on Figure #.

Unpublished Fauit-investigatian feports
All reports are on file in the San Francisco office of CDMG, Rm.
#File numbers ye¥er te reports Frled upder The Algurst —Friclo

AaT (AP oF infermally Fihed consat? ng reports (),

providing observational data on the Cataveras fault,

1016, Trench

CDMG Site description Date of [Was trench-
file # Investigation firm and locality report ing done? Comments
AF 37 |Judd Hull/R. Burton | Country Lane, Nov. 1974}  Yes No faults found.
Rose Pleasanton
AP 65 Burkland & Assoc. Dublin Green, Mar. 1975 Yes Fault exposed in trenches.
San Ramon -
AP 101 Judd Hull § Assoc. Country Lane, Nov. 1974 Yes Mo faults found
Pleasanton
AP 177 Judd Hull & Assocc. Castlewood Country May 1975 Yes H40°E-dipplng fault interpreted
Club, Pleasanton in lands1ide deposits; soil not
offset.
AP 178 Judd Hull & Assoc. Country Lane, Jan. 1376 Yes No faults found,
Pleasanton
AP 226 Terrasearch, Inc. Shopping Center, Feb/Apr. Yes No faults found.
San Ramon 1976
AP 231 Terrasearch, Inc. bublin Blwvd., Dublin May 1976 Yes No faults found.
AP 278 Harding-Lawson Assoc.| Catholic Church, Sept/0ct. Yes Faults found in bedrock; not
Dub1in 1975 active.
AP abl Engeoc, Inc. Harlan Ranch, Aug. 1976 Yes Fault found to offset soil
San Ramon Jan/Jul.
1377
AP 514 Terrasearch, [nc. Pérce1 4010, San Ramon| Mar/Aug. Yes No faults found.
¥illage ' 1976 '
AP 536 Katdveer & Assoc, San Ramon V¥illage Aug. 19?? Yes No faults found.
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Appendix | to FER-108 {(cont.)

CDHE Site description Pate of Was trench-
file # investigatTon flrm and locality repart ing done? Comments
AP  650| Terrasearch, Inc. Tract 4372, Pleasanton | Oct. 1977 Yes Fault found, scil offset.
Mar. 1980
AP 7B5[ Judd Hull & Assoc. Castlewood Dr., Apr. 1377 Yes Ho faults found; landslides.
Pleasanton
AP 953} Terraseatrch, Inc. Little Kids Center, Jan. 1979 Yes Ho faults found.
Dublin
AP 989| Earth Systems The Springs, Dublin May 1979 Yes Soil, alluvium, gw table
Consultants offset by fault.
AfF  991| HMS Associates San Ramon Rd., Dublin | Apr. 1979 Yes No faults found.
AP 994 Earth Systems "Parcel 400", June 1879 Yes Of fset soil, alluvium and
Consultants Fleasanton ground water barrier identi-
fled by trenching and bore-
holes. Based largely on
Burkland & Assoc. report of
1972.
AP 10021 Terrasearch, Inc. Tract 4077, K. of Jun. 1978, Yes No faults found.
Dubiin Aug. 1879
AP 1021 Judd Hull.s Asscc. Happy Valley Rd, Jun, 19749 No Ho fault observed in steeply
Pleasanton dipping beds of Livermore &
Briones formations; RR c«®,
AP'IﬂSJ Terrasearch San Ramon Rd., Dublin | Feb. 1979 Yes Mo faults found.
AP 10627 Earth Systems - Tract 4236, Dublin Jun/Dec. Yes No faults found.
fonsultants JF7e
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Appendix | to FER-108 (cont.)

site, Pleasanton

CDHG Site description Date of Was trench4
Tite # Investigation firm and locality report ing done? Comments
AP 1125 Burkland & Assoc. Dub¥in Rd., DubTin Jan., 1873, Yes Soil, alluvium, groundwater
' and Earth Systems Dec, 1978 table offset by fault.
_ Consultants
AP 1126 | Earth Systenms Festival Plaza, Dublin|§ Oct. 1979 Yes Fault found, same as AP 1125.
Consultants
AP 1127 Soil Foundation W. of San Ramon Feb. 1980 ¥es Faults not identified in
Systems ¥illage ' trenches.
AP 1218 Earth Systems Tract 4372, Pleasanton| Aug. 1980 Yes No evidence of Verona fault of
Consultants Hall {1958) in trenches or road
cut.
AP 1220 Earth Systems United Presbyterion Aug. 1579 Yes Ho faults found.
Consultants Church, Dubklin
AP 1233 Terrasearch, Inc. . Foothill Rd., Oct. 1980 Yes No fault found in alluvium.
AP 124l —See o-dsy Pleasanton
C-17 Burkland & Assoc. Tehan Cahyon School Jul. 1973 Yes Young sofl offset by fault.
site, Pleasanton
Cc-33 Gribaldo, Jones & Laguna Yista Estates, | Feb, 1970 Yes Mo fault found in trench.
Assoc.
C-415 Gribalde, Jones & Foothill Rd. school, Jan, iS?D Yes o fault found in alluwium,
Assoc.
C-451 Burkland & Assoc. Foothill reserveoir Jul. 1973 ¥as Fault found between conglomerate

(QT1g?) on
N1O°W strike, BO°E dip.
dozer trenches.

nd alluv. on E;
Shal low




Appendix | to FER-108 (cont.)

CDhMG Investigation firm | Site description Date of Was trench-
file # and locallty report ing done? Comments
C-452 Burkland & Assoc. Lands of Castlewood, Hay 13973 Yes "Shear'' reported at 10' depth
Pleasanton Th alluv., but overlying beds
not faulted.
C-454 Earth Systems Stoneridge, Pleasanton| Jun. 1970 Yes No faults found.
{'hcm AP 24 )
C-455 Gribaldo, Jones & Meadowlark Dalry, Sept. 1969 Yes 5! wide, vertical zone of wet.
472 Assoc. Pleasanton Jul., 1970 soil exposed; overlying soil
offset 16" at base of scarp.
Trenches across scarp to N and
tonal lineament to § did not
expose fault in alluvium. No
trench logs in report.
= £-373 | Denraacencd, Ao

}«m {274

MW% =z
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Numerous consulting reports on file with CDMG have been
: ' : and Verena
prepared by others for sites along the Calaveras, faults. Those
o _Frem
reports providing fault dataﬂ trench excavations and other

artificlal cuts are summarized in Table 1. Llocations of trenches

are shown on Fligure 2.

InTerpretation of aerlal photographs; field cbservations,

Several days were spent carefully interpreting serial photo-
graphs (USDA, 1939, 1940 and 1950; USGS, 1949 and 1973) to identify
those features indlcative of recent faulting along the Calaveras
fault zone. This was followed by Timited field checking south of
Dublin and by comparison with trench excavation logs (mainly unpublished)
to verify the existence and recency of faulting. These data are
sﬁmmarizéd in Figure &4,
The principal recent trace is more or less continuous; although
it locally varles in trend and appears to step left in several
\placés. Several short linear features also were observed nearby, and
some of these may be active faults.( Some also may be inactivé faults
or not fault réiatedJ
The best-defined segment is 4-5 km long and centers on Dublin and
- Tehan Canyon. It is marked by a narrov zone of steep linear scarps,
right-latérally offset dralnages, and groundﬂhater barriers {(tonal
1Tneaments) in Holocene alluvium. This fault segment Is well-documented
by trenching (Table 1 and Fig. 2) and most workers agree as to its lotation.
North of Dublin, the main trace is part]y masked by landslides
and somewhat difficult to identify. However, a 1-km long segment,éxtend-
ing northward from the mouth of Big Canyon, is marked by well-defined

linear features (Fig. 4). The subtle features in the northernmost

/5
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part of thé qﬁadrang]e cnincidé with faulted soils'exposéd In two
trenches (Figﬁre-h and Table 1). The four linear traces west of
the main trace, at the mouths of Koopman and Clark Canyons, are
probab ly fault~ré1atéd. The best-defined trace west of the water
tank has been mapped by most investigators-=either as the maln
Calavéras fault or a recently active bragzzf'Trenching, however,
along This Trace

has failed to reveal any recent faultsn(see AP 514 & AP 1127,
Fig. 2 and Table 1; also Harding, 1979). The other traces have
not beén trenched.

South of Tehan Canyon, the active trace of the Calaveras
fault is extensively obscured by landsllding. The specific location
of the active trace is fairly well indlcated by linear features over
a length of 2 km centering on Locality 3 (see Table 2 and Fig. 4)-‘
Sohth of theré, the general location of the trace is suggested by a
_Qénéra] a]ignmént of headwall scarps of the massive landslide deposits
that éxténd =& km SDuthward: This scarp aligns with thé krown tracé
of thti?gzlt on the Niles guadrangle {(Figure L4). Subtle geomorphic
and tonal features within the landslide suggest the specific lacation
of the active fault trace. The linear features mapped to the east
and interpreted by others (e.g. Herd, 1978; Gokce, 1978) are either
not fault-related or not due to Holocene faulting (see localities 2,
4 and 5, Fig. 4 and Table 2).

Thére Is no substantial evidence for the existence of Veroha
fault of Hall (1958) in the southwest corner of the quadrangle. The
contact betwéen the Livermore Gravels (P]io-P]eistocéné),and underlying

BrTonéS Formation (late Miocéne) lies south of where Hall maps It.
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Table 2, Observations of features along the Calaveras fault south of
Highway 1580 (see Figure 4 for localities).

"
1. Soil-fllled fissure along nearvverticaﬁfﬁétween sheared serpentine
on the west and steeply-dipping Livermore Gravels (Plio-Pleistocene)
on the east 1s exposed in road cut. This is described in some detail
by Haltenhoff (1978, 1979), who indicates this to be the main trace
of the fault. The fissure is about 30-60 cm wide narrowing with
depth. The soil-filling s well=compacted and may represent an older
(e.g. pre~Bolocene) soil. The overlying soil/colluvium unit thickens
over the fissure, but does not appear to be offset. Aerlal photos
and ground observation reveal a NE-Tacing scarp which is probably
erosional. There Is no evidence of recent features normally assoclated
with recent faulting and the fault cannot be traced to the north. The
soi1=filled fissure presumably is due to minimal extensional opening,
probably as a result of minor downhill movement, during late Quaternary
time. The main active trace to the east Ts clearly defined along
Footh111 Road (Figure 4).

2. Well-defined, arcuate, east-facing scarp, considered by Herd {1978)
' and Gokce (1978) to be fault-related. Scarp does not appear to offset
Holocene fan deposits that cross It and cannot be directly assoclated
with other features to the north or south. The scarp has a constant
slope to the east, sub-parallel to the underlying beds of the Livermore
Gravels. Although the toe of the scarp is moderately we)l-defined, there
1s no evidence of recent uplift. Faulted alluvium was ébﬁ??é 3
Gribaldo, Jones & Assoc. in 1970 (see unpublished report C-455 in

Tabie 1 and Fig. 4), but a second trench did not verify this (no trench
logs avallable). Trenching to the south along a tonal lineament {reports
£-452 and C-455) did not verify the reported fault. Two recently
excavated trenches to the north did not expose a fault at the scarp, and
the recent alluvial deposits were depositional on the Livermore Gravels.
According to M. Levish (p.c. 1980), a stream-channel deposit was exposed
at the base of the scarp In the northern trench, and probably formed '
by side-cutting of the Tehan Canyon drainage when it formerly flowed
between the shutter ridge and the main ridge to the west. The maln
active fault is mapped to the west of Footh!1l Road (Flgure 4}. The
one-foot high scarp reported by Gokce (1978)//es along a fence line

and 1s clearly the result of repeated plowing Tn the Tower field east

of the scarp.

3.  Location of active fault strongly suggested by the sidehill bench, linear
trough, and deflected drainages to the north and a zone of closely spaced
right-laterally deflected drainages to the south; partly masked by
lands1ides.

L. A NNW-trending lineament near Castlewood Country Club is reported by
Judd Hull and Assoc. (1975 unpublish report A-P 177 In Table 1; also
see Fig. 2 and 4), They reported a 40° NE-dipping fault in Jandsllide
deposits. Their trench log does not Indicate offset of the overlying
soil and the interpreted structures could be due to landsliding.
Although the hi111 slope west of Foothill Road is now benched, the
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linearity of these features does not show on early aerial photos (USDA,
1940 & 1950). The photos show hummocky topography (Tandslide deposrts)
and a road near the inferred lineament. The site additionally has been
modified by grading for a "pltch and putt" golf course (post-1950),

~  which enhanced the benching. Cracks in Foothill Road (east) and Oak

" Lane (south) indicate recent downhill movement, probably related to land-
sliding. There is no evidence of a fault in the alluvial re-entrant
valley 500 meters to the south--neither on the aerial photos nor reported
in site-investigation at that locality (see Fig., 2 and Table !, reports
AP 37, 101, 178).

Broad linear trough separating hummocky landslide deposits on the west
from a relatively coherent rock mass on east. The trough lies within

a large, complex landsiide with the headwall scarp lying high on Pleas-
anton Ridge and the toe encroaching on Arroyo de la Laguna. Closed de-
pressions, extensive benches, and the steepness of the headwall scarp
indicate continued Holocene movement of this late Quaternary feature.
The broad trough may represent the dislocated former trace of the Cal-
averas Tault. : '

DiscontTnuous exposures of Livermore Gravels in railroad cut. HNon-mar-
ine gravel beds of the Livermore Gravels dip 30-609 NE north of the
bridge and near vertically south of the bridge. The seguence of beds
appears to be more or less conformable with the underlying Briones sand-
. stone and mudstone (upper Miocene, marine?). Minor faulting (undeter-
mined age), but sequence more or less intact. No fault mapped by
Dibblee (1980a) here.

Three trenches 6-9' deep and 100-160' long each,dug by Judd-Hull &
‘AESDClEtES 12/30/80. Observed 12/31/80, when partly unshored and walls
~ incompletely cleaned (see Fig. 2 for approximate location).

Northern two trenches exposed poorly stratified to m3551VE cal luvial

soil and landslide debris with Cretacecus bedrock at  west end of west-
"erly trench. Mo faults seen, but clay seams indicate late Quaternary
downhill movement and debris may conceal fault. Also, east end of west-
erly trench is in clayey, massive colluvium with minor vertical cracks.
Trench to scuth ls on bench at mouth of qully and exposed debris fan
material on.uneven surface of weathered Cretaceous bedrock. No faults
seen, but hummocky and benched terrain 5 and W suggest masslve, deep {?),
recent landsliding, The fault trace of Dibblee (1980a) 1ies Just to

the west of the trench sites.
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The sequence is more or less Intact, but is deformed and is cut
by minor fah]ts: There is no evidence of recent faﬁlt scarps,

of fset drainages; or other féatures indicative of rebent faulting
(Fig. h; Tables 1 and 2). The Verona fault is not mapped by

" Dibblee (1980a).

Somé of the controversial féaturas observed south of

Highway I-580 are discussed in additional detall in Table 2.

. Seismicity.

Earthquake epicenters that have been specially studied énd
that aré‘accurately located (generally within 2-3 km) are classifled
as VA" quallty data and plotted by Real and others (1978). The
relationship of these epicenters to the principal faults in the
vicinity ﬁF the Dublin quadrangle are shown on Figure '3, Leel(1579)
prbvidés a simitar epicenter map. The Calaveras fault Is well-defined
by seismicity south of the Calaveras Reservoir: between there and
Sunol, 1t is moderately well-defined. The F#ult is not well-defined
by selsmicity within the Dublin quadrangle and to the north. Elisworth
and Marks {1980) draw a similar conclusion.

The most northerly evidénce of fault créep south of Sunol is
consistent with thé seismicity., |f this relationship is valid, then
faﬁ]t-creep would not be expected for the Calaveras faﬁ]t in the

Bub1Tn quadranglelnsne has been Found Zodate),

. ‘Cenclusions.
Based on this study and the mapping of others (e.g. Hall, 1958;
Dibblee, 1980a and 1980b; Dresen, 1978), it is concluded that the

Calaveras fault in the Dﬁb]in‘quadrangla is a major right-lateral,
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striké-sllp faﬁ]t that has been active in recent geologic time;
lf.cunstitﬁtesa major diseontinulty between Cretaceous and Tertiary
‘beds on the west and late Cenozoic beds on the east,

Thé location of ;he main, active-fault trace Is defined by
youthful geomorphic features {linear scarps and troughs, right-ﬂ
laterally défléctéd drainages, sag ponds, sidehil] benches, etc.)
andla‘:"gt‘oundwatel‘ barriers. These feathres, partly dévéloped in
récent alluvihm, are similar to the featﬁres associated with other
Holocene aﬁd historically active strike-slip faults. Additionally,
trench excavations reveal that young alluvium and soil of probable

-Holocané agé have been faulted (Figures 2 and 4, table 1). The

traces of recently active faults have been located with considerable
precision northward from Alviso Adobe (Figufe‘h). South of there,
the tfaces aré ]argély obscured by masslive landslides, but the general
position is indicated by the alignment of ﬁaadWall scarps of the
landslides and the truncation of geologic units (Dibblee, 1980; Hall,
1958; Dresen, 1979). There is no evidence that the maln trace lies -
to the east as inferred by others {e.g. Hall, 1958; Ford, 1970).

Thé linéar traces mapped west of the maim trace north of Bublin

' ma? répresént actlve faults (Figuré 4}, but this has not been verified
by%trenchlng: The trace in Laurel Creek (south of Dublin) Ts believed
to‘bé ercsional. Thé western branch faults néar Téhan Canyon (Burkland
and Associatés, 1973; Haltenhoff, 1978; Hall, 1958) are not considered
to bé‘active; through-going faults, although they may represent older

faults (see Locality 1, Fig. 4 and Table 2).

Thé féatﬁres mappéd éast of the main trace and south of Alviso

Adabé.aré partly thé result of slumping and partly artificial. The

and ca st ‘
scarp northAuf Alviso Adobe does not appear to be due to Holocene
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faulting, although it may be a Quaternary fTault in part. The fault
reportéd in oné trench could not be verified in three other trenches
that cross the scarp {Llocallity 2 of Figure h 5 Tabia 2). It is
concluded that the scarp is largely erosional and not the result
of Holocene faulting (although it may be partly coincidental with
a pré-Hu1ocene (1) fault).

The active fault traces mapped for this study partly colncide
with the traces of other workers (e.g. Harding, 1879; Smith, 1873%;
Burkland and Assoc., 1973: Herd, 1978). Hﬂwevér, the traces of
others are, for the most part, mislocated 30 m or more.

There is no evidence that the Verona fault of Hall {1958) is

active, or even represents a significant fault,

Recommendations.

It is recommended that the existing Special Studles Zone ($57)

delineated for the Calaveras fault be revised based on this study.

Spécffically, the zone map should shew 1) the main trace and

2) the branch faults west of the main trace north of Dublin.
The faults recommended for revised zoning meet the criteria of
isufficiently active and well-defined" (Hart, 1980) .

The zone encompassing the Verona fault of Hall should be deleted.
The location of the proposed revised $57 boundary is shown iﬁ penctl

on Figure 4,

Report prepared by:

Carnd YHesA ™

Earl W. Hart
Degember 23, 1980
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